Molecular adaptation strategies to high temperature and thermal denaturation mechanism of the D-trehalose/D-maltose-binding protein from the hyperthermophilic archaeon Thermococcus litoralis.
The D-trehalose/D-maltose-binding protein (TMBP), a monomeric protein of 48 kDa, is one component of the trehalose and maltose uptake system. In the hyperthermophilic archaeon T. litoralis this is mediated by a protein-dependent ATP-binding cassette system transporter. The gene coding for a thermostable TMBP from the archaeon T. litoralis has been cloned, and the recombinant protein has been expressed in E. coli. The recombinant TMBP has been purified to homogeneity and characterized. It exhibits the same functional and structural properties as the native one. In fact, it is highly thermostable and binds both trehalose and maltose with high affinity. In this work we used differential scanning calorimetry studies together with a detailed analysis, at the molecular level, of the three-dimensional protein structure to shed light on the basis of the high thermostability exhibited by the recombinant TMBP from the archaeon T. litoralis. The obtained data suggest that the presence of trehalose does not change the overall mechanism of the denaturation of this protein but it selectively modifies the stability of the TMBP structural domains.